Biological and biochemical studies were done on survival, fecundity, and triacylglycerol content of BiomphBialia glabrata snails infected with Schistosoma manson/. Infection caused a slight decline in snail survival, and 95% of the uninfected compared to 63% of the infected snails were alive When the experiment was terminated at 'S1 days postexposure. Fecundity declined as a function of the Infection, and at 57 days postexposure the unlnfected snails produced about B times more egg masses than the Infected snails No &lgnificant differences were seen following high-pefformance thin-layer chromatographic analysis of the triacyl~cerol content of the digesllve gland-gonad compex ot infected and uninfected snails at 2 to 8 weelal postexposure, a finding contrary to a previous study that indcated that infection caused a significant increase in the triacylglycero1 content of the DGG. Possible expanations for discrepandes in the triacylglycerol content reported in the previous study compared to our results are dscussed In the paper.
Introduction Several studies have indicated that infection with larval
Schistosoma mansoni caused a decline in survival and fe01ndlty (as determined by egg production or egg laying) of the Biomphalaria glabrara snail {I]. It should be noted that many factors, such as strain of snail and schistosome, miracidia dose, age of snail at infection, snail maint~nance conditions, and other fact ors, will atfeclth e results of studies on snail survival and fecundity as 11 function of S. mansoni larval infection. Faro et 111. {2] examined the biological, biochemical, and histopathological features relative to the fecundity in B. glabrata snails infected with S. mansoni. They used an integrated approach to study fecundity in the Infected snails, including biochemiclll and histologiClll tools. They also rc:vicwed the earlier literature on th~ effects of S. mansoni infection on the fecundity of B. glabrata snails. digeneans. This infectious disease ranks second in importance to malaria as a global parasitic problem. It is estimated that more th11n 200 million people are infected globally with various species of Schistosoma. The infection is mainly water-borne, and humans and animals become infected when they enter contaminated water where infected snails are shedding cercariae.. Infection takes place in humans and animals when the cercariae penetrate the skin, migrate to the mesenteric and hepatic portal veins and develop therein to adult male and female wonns. The adult worms mate and the females produce and lay eggs, which are deposited in vital organs, lllllinly the liver and spleen. The eggs produce b'r.mulomas which cause cirrhosis of the liver and spleen. Other vital organs may also become cirrhotic as well Schlsrojoma infections are not limited to humans, and some schistosomatids are of veterinary concern. For instance, the schistosomatid species, Heterobilharzia americana, infects dogs, raccoons, and other non· human mammals. Such infections are of Interest to veterinary parasitologlsb.
Schistosomiasis is caused by various species of Schistosoma
The role oftriacylglyccrols in host-parasite relationships involving snails and larval trematodes is not clear. Some studies indicate that triacylglyccrols are metabolic waste products that accumulate in snail organs, whereas other studies indicate that these lipids serve as a depot fat for energy reserves needed by the snail host and the developing larval trcmalodes. The true role of triacylglyccrols in this regard needs further study. glabrata infected with larval S. mansoni.
Materials and Methods

Experimental design
One hundred B. glabrata snails exposed to S. man.soni miracidia, as wcU as 40 unexposed B. glabrata snails, all 5~ 10 mm in shell diameter, were obtained from Dr. Fred A. Lewis, Head, Schistosomiasis Laboratory, Biomedical Research Institute, Rockville, MD, USA, for use in this study. Snails were exposed by Dr. Lewis "en masse" to an average of 6 miracidia per snail by adding approximately 300 miracidia to a beaker of 50 snails (in approximately 30 mL water) for 2-3 hr. Cultures of 20 snails each were maintained in BOO mL of artificial spring water (ASW), as described by Ulmer [5] , in I 000 mL sJass mason jars. Cultures were maintained at 25 ± l"C under :utifiaal fluorescent Ught on a 12 hr light and dark cyde. Snails were fed boiled romaine lettuce leaves ad libitum, and the A5W was changed every 2~3 days. In addition, a small piece of Styrofoam, approximately 16 cm 1 , and a half piece of chalk were added to each culture. Observations on snail survival were made every 2-3 days, and dead snails were removed from the cultures and discarded. Observations on fecundity, as judged by egg laying, were made weekly by counting egg masses on 
each piece of Styrofoam. The Styrofoam was then dise~rded, and the fecundity datil were recorded as the number of egg masses per snail, per day. Observ;~.tions after day 51 were excluded from this study because of the low number of snails remaining in these cultures.
The B. glabrata strain used was the NMRI strain. The S. mansoni stnin was the Puerto Ricm strain. The strain of mtcc used to grow the adultS. mansoni "''as the SWiss Welster strain. The infection is maintained routinely In the Schistosomiasis Laboratory In RodtviUe, MD. Infected snails were sent by overnight express mail in petri dhh cultures Y.ith the: snails kept on moist paper towels. The snails were sent 7-8 days following exposure to maricldia. Snails arrived with zero percent losses. Upon arrival they were placed in mason jar cultures as described in this section of the paper. Random checks of the snails always showed that 80-90% of the snails are Infected based on observation of S. mansoni cercariae or sporocysts in the digestive gland-gonad complex (DGG) at necropsy. The apprUltimate 6 miracidia per snail exposure is standard to the Rockville Laboratory Group md Is the typical exposure routine for shipments of snails infected with S. mansoni.
Slx snails each from the S. mansoni exposed group and the unexposed control group were chosen at random at 2, 4, 6, and 8 weeks postexposure for lipid analysis. The DGG of each snail was removed for malysis, and the mass was detennined (wet weight). Each sample was homogenized in a 7-mL glass homogenizer (Wheaton, Millville, Nf, USA) with 4 mL uf ~:hlurufurm-melhanul (2~1) . "lb..: humugenate was filtered through colton wool, and a Folch wash (0.088% KCI)
Willi added in a volume of25% of the chloroform-methanol (2:1). The lipophilic layer was separated from the hydrophilic Ia yer using a glass Pasteur pipet md blown down to a solid residue using N 1 gas. Samples were reconstituted in chlorofonn-methmol (2:1) in a ratio of 10.0
IlL mg· 1 ofDGG (wet weight). In some cases. a reconstituted sample was outside the range of the calibration curve md had to be diluted in order to be quantified. For dllution, an aliquot of reconstituted sample was mixed with a specific additional volume of chloroform· methanol (2: 1 ), and a dilution factor taking this step into account was After development, the mobile phase was removed by evaporation with a hair dryer In a fume hood. Neutral lipids were detected as dark bands on a yellow background using 5% ethanollc phosphomolybdic add spray reagent. Triacylglycerols were quantified by slit-scanning tlcnsilum~try in the absu rban~:c-rcllc~lancc muue al 61U nm using a CAMAG TLC St:anner 3 With 4 mm slit length. The WinCATS ~nftware automatically generated polynomial rcgres.~nn calihratinn curves (standard zone weights versus peak areas) and interpolated sample zone weights based on their peak areas. Percent triacylglycerol In each tissue sample was calculated based on weight of that fraction interpolated from the calibration curve, the sample reconstitution volume divided by the volume of spotted sample, md the original weight ofthe tissue sample (DGG wet weight).
Results and Discussion
Snail survival
Survival of B. glabrata exposed and unexposed to S. manso"i Is shown in Figure l . By 25 days postexposure, 100 % of the unexposed snails were alive, whereas the survival of the exposed snails was 95%. When this experiment was terminated at 57 days postexposure, the survival of unexposed snails was 83% compared to 70% for the inf ectcd snails. The result$ suggest a decline in the survival of the exposed compared to unexposed snails, with the decline becoming more pronounced as the infection ages. difference in the number of egg masses in the 2 groups at 30 days postcxposurc, the dilftrcncc became more pronounced at 35 days postexposure. The difference was most apparent at 51 days postexposure, with approximately 8 times more egg masses produced by the unlnfected snails relative to the exposed group. As the infection aged, the effects on fecundity became more apparent.
Survival of 8. globrata snails exposed or unexposed to s. Fecundity declined In our study as a function of S. mansoni infection in B. glabrata. Decline in fecundity is affected by the same variables that relate to decreased survivnl of infected snails. Although snnll fecundity decreased in our study, castration was not total as is the case with B. glabrata infected with S. mansoni that has a sporocyst but not a redial stage.. Our fecundity study contrasts with work on species of E'hinostoma in Diomphalaria, where castration is complete, leading to a total loss of egg production as reported by Esteban et a!. [3] . &hinostoma infections have redial stages that consume tissue and hemolymph in the gonad leading to total castration nnd the loss of egg production.
Triacylglycerol data from HPTLC Although we noted the presence of other neutral lipids (not reported in this paper), only triacylglycerols were quantified in this ~tudy. A~ noted previously, Thnmpsnn reported thi~ fraction a~ the major neutral lipid class affected by S. mansoni Infection in B.
glabrata [4] .
The data ~hown in Table 1 indicate that there was considerable variation in the triacylglycerol content of B. glabrata during the S. mansoni infection, with the amounts of triacylglycerols increasing in both exposed and unexposed snails as a function of the age ofinfection. However, no statistical!)' significant differences were found at2, 4, 6, and 8 weeks postexposure in the infected compared to the uninfected populations (Student's t-test). The results suggest that S. mansoni larvnl infection does not increase the triacylglycerol concentration in the B. glabrata snails in the experiment we conducted.
Our triacylglyccrol findings arc: in contrast to those: ofThompson, who reported a 'ignificant increase in the triacylglycerollevels of the: DGG of B. glabrata infected with S. mansoni at 6 weeks postinfection [4) . We did not find any signific:ant increase in triacylglycerol composition at any time points in our study. Reasons for the Ea-lavlnc In B.glabnJto snails exposed or une1posed to S. 
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